ABSTRACT A study in Egypt determined the prevalence of hepatitis B and C virus infections among barbers (n = 308) and their clients (n = 308) in Gharbia governorate, and assessed knowledge, attitude and practices during hair-cutting and shaving. HBsAg was detected among 4.2% of barbers and 3.9% of clients (more urban than rural). Anti-HC antibodies were detected in 12.3% of barbers and 12.7% of clients. HCV-RNA prevalence was 9.1% among both barbers and clients (more rural than urban). Knowledge was high among the majority of participants and good practices during shaving and hair-cutting were observed for the majority of barbers. Barbers appeared to have no job-related risk of acquiring viral hepatitis.
Hepatitis B and C viral infection: prevalence, knowledge, attitude and practice among barbers and clients in Gharbia governorate, Egypt Introduction
Bloodborne diseases impose heavy burdens on national economies and individual families due to costs arising from acute and chronic morbidity and mortality. Globally, 2 billion people are infected with hepatitis B virus (HBV). An estimated 170 million persons are chronically infected with hepatitis C virus (HCV) and 3-4 million persons are newly infected each year [1, 2] .
The highest HCV prevalence in the world is in Egypt, where the prevalence of infection increases steadily with age. High rates of infection are observed among all age groups although there are regional differences in the average overall prevalence [3] [4] [5] . The prevalence ranges from 10% to 20% of the general population, and rural populations show a higher prevalence than urban ones. This difference has been attributed to past infection and treatment of schistosomiasis [6] [7] [8] .
The barber shop is a place where haircutting, shaving and hair reforming for men are practised. Negligence during the use of sharp instruments may be a risk factor for bloodborne infections, causing serious health problems for both the barber and the clients [9] . Razor sharing and shaving in barber shops has been identified as a key risk factor for HBV infection in Italy [10] . It has also been identified as a risk factor for HCV among institutionalized patients [11] .
The objectives of this study were to determine the prevalence of both HBV and HCV infections among barbers and a sample of their clients in Gharbia governorate, Egypt, and to assess the knowledge and attitude of the study population regarding viral hepatitis and their practices during hair cutting and shaving.
Methods

Study setting
This study was carried out during the year 2007 in Gharbia governorate, one of the governorates of the Nile Delta area. Two out of 8 administrative areas of the governorate were randomly chosen as the study location (Tanta and Mahalla El-Koubra). The 2 cities (Tanta and Mahalla El-Koubra) were included to represent urban localities, while 3 villages (from 42 villages related to Tanta and 55 villages related to Mahalla) were selected randomly from the list of total villages to represent rural localities. Gharbia governorate has a population of nearly 3 million, with an urban to rural ratio of residents of 1:2.
Sample
The target population of the study was people working in barber shops and practising hair-cutting and shaving and 1 regular client from each shop who had attended for at least 1 year.
Based on the lowest reported prevalence of 3% for hepatitis B surface antigen (HBsAg), the sample size that could detect a prevalence ranging from 1%-5%, at a 95% confidence level, was estimated as 280 in each group (barbers and clients). In fact 616 subjects (308 barbers and 308 clients) were enrolled as follows. All barbers in the chosen 6 villages who agreed to participate in the study were included (a total of 147 barbers out of 159 barbers) and the same number of clients, plus a total of 161 barbers from urban areas in both Tanta and Mahala cities and the same number of clients. The proportion of individuals who refused to participate ranged from 4% to 8% at different localities of the study. Efforts were made to explain the objectives of the study and its benefits to the participating person and the whole community in order to minimize refusals, which were mainly due to fears about discovering their serostatus or giving a blood sample.
A block sampling technique with a map was used. Regarding the urban areas, a multistage random sample was used. Both Tanta and Mahalla ElKoubra cities were classified into 2 large strata, based on the socioeconomic standard of the dwellings (high and medium-low). Each stratum was further divided into clusters and 5 clusters were chosen randomly from each stratum. A list of barber shops in the study areas was prepared with the help of senior barbers living in the study area. Direct personal communication with barbers in their working shop was made to get their consent and cooperation before being enrolled in the study. While collecting data from the barber, one of the attending clients at that time was approached and invited to participate in the study after the purpose of the study was explained. In case of refusal by the client another person was chosen in the same setting.
Data collection
A pre-designed, structured questionnaire sheet was filled inside the barber shop through direct personal interview with both the barber and the client. Direct observation of the place and the practice of the barber during his work were also carried out. The questionnaire sheet included the following data: sociodemographic data; know ledge, awareness and beliefs related to HBV and HCV infection; attitude to HBV and HCV; risky behaviours that might contribute to infection with both types of hepatitis; and an observational checklist for barbers' practice during hair-cutting/shaving. The cut-off for a high level knowledge was defined as > 50% of questions correct.
Before starting data collection the research team reviewed thoroughly the questionnaire and received an orientation training on communication skills and were trained on the methods of data collection. The validity of the questionnaire was tested by expert and peer review and the reliability was tested by the test-retest method in a pilot study including 30 barbers and 30 clients not included in the study sample.
A blood sample (5 mL) was taken from each study subject through venepuncture using a vacutainer device. The sample was allowed to clot naturally to separate the serum for analysis and was stored upright in an ice box/ refrigerator at a temperature of 2-8 °C (for up to 3 days) until it was sent to the laboratory for analysis.
For diagnosis of HBV infection, an in vitro diagnostic kit for the detection of HBsAg in human serum was used (Biorex Diagnostics, UK). This test is an enzyme-immunoassay based on a "sandwich" principle.
For diagnosis of HCV, a 3rd-generation enzyme-linked immunosorbent assay (ELISA) kit for qualitative detection of antibodies to HCV in human serum or plasma was used (Biorex Diagnostics, UK). Samples found to be negative on the preliminary screening were considered HCV-seronegative. Initially positive and borderline samples were confirmed by qualitative HCV-RNA detection assays using classic polymerase chain reaction using a commercial kit (HEPA-Check-C, Nuclear Laser Medicine, Italy).
Standard techniques were applied according to the manufacturer's guidelines. Laboratory investigations were carried out in a specialized private laboratory (Al-Ahram Laboratory, Tanta).
Ethical considerations
The people recruited to the study were informed about the objectives of the study and that they were free to refuse participation. A verbal witnessed consent was obtained from each study participant. Clients or barbers < 18 years old were not included in the study as they were unable to give legal consent. The confidentiality of collected data and for the results of investigations was assured. Only the principal investigator held the results of blood samples tested. The participants were informed about their HBV/HCV test results if they expressed a desire to be informed. These results were delivered in person in a sealed envelope.
Statistical analysis
The collected data were organized, tabu lated and statistically analysed using SPSS, version 12. The chi-squared test was used for testing the significance of differences between the study groups. When the chi-squared test was not appropriate, Fisher exact test was used. The level of significance was 5%.
Results
A total of 616 subjects (308 pairs of barbers and clients) were included: 322 from urban areas (161 pairs) and 294 from rural settings (147 pairs).
The majority of the study subjects (64.3% of barbers and 59.4% of clients) were aged 20-40 years. Nearly one-half of barbers (49.7%) and 41.2% of clients had intermediate education. About one-third of clients (36.7%) were highly educated compared with only 7.8% of barbers.
HBsAg was detected in 25 individuals (13 barbers and 12 clients), an overall prevalence of 4.1%. The rate was similar among barbers and clients (4.2% versus 3.9%) ( Table 1 ). The prevalence of HBsAg among urban barbers and clients was higher than that among rural ones (6.2% versus 2.0%), although not significantly so. Anti-HCV antibodies were detected in 77 individuals with an overall prevalence of 12.5%. Again, the rate was almost the same among barbers and their clients (12.3% versus 12.7%). The infection rate was highest among rural clients (13.6%) followed by rural barbers (12.3%). The prevalence of anti-HCV was equal among urban barbers and their clients (11.8%). Detection of HCV-RNA revealed similar figures among both barbers and clients (9.1%). The prevalence in rural subjects was higher than that of urban subjects (10.2% and 8.1% respectively). Double infection was detected in 3 subjects (1 barber and 2 clients). There was no statistically significant difference between barbers and clients in the rate of HBV or HCV infection ( Table 1) .
The level of knowledge about modes of transmission was high among the majority of the study participants (over 80% for most questions). Knowledge about the existence of protective drugs and vaccines was to low; about 40% knew about the presence of an HBV vaccine and around one-quarter claimed to know about a protective vaccine for HCV. Friends and relatives were the main source of information for both barbers (46.1%) and clients (49.7%), followed by television, newspapers and doctors ( Table 2) .
About two-thirds of the barbers (67.9%) and more than half of the clients (55.5%) were concerned about the status of shaving blades used (P = 0.002) ( Table 3) . Positive attitudes towards antiseptic use after shaving and safe injections was found among 55.8% and 49.0% of barbers compared with 70.5% and 66.9% of clients respectively (P < 0.001). It was also found that 217 (70.5%) of the barbers would not mind being tested for viral hepatitis and 145 (47.1%) would be willing to have periodic screening for viral hepatitis and other bloodborne diseases.
The practice of barbers during shaving showed that changing the blade for each client was the practice of 291 barbers (94.5%); 93.2% of urban and 95.9% of rural ones. Disinfection of used instruments was practised by 76.9% and washing hands by 63.0% of them. Wearing protective clothes, especially gloves, was practised by 52.8% of urban barbers and only 9.6% of rural ones. The difference between rural and urban barbers regarding these practices was not statistically significant, except for wearing protective clothes/gloves and washing used instruments (P < 0.001) ( Table 4) .
The shaving practices of the clients revealed that the practice of urban clients was better than that of rural ones regarding verification of the status of used instruments before shaving (P < 0.001), bringing their own instruments (P = 0.019) and asking the barber to wash his hands before shaving (P = 0.012). The practice of rural clients was better regarding refusing shaving with used instruments (P < 0.001) and asking the barber to disinfect used instruments (but not statistically significant) (Table 5) .
On observing barber's shops and their practice during shaving it was found that, in general, the majority of shops were well-equipped, clean and neat. Rural shops were significantly better than urban shops regarding the electric supply and ventilation while urban shops were better regarding the presence of washing facilities and good decoration. Observations during shaving revealed that using a razor machine, throwing used blades in the waste bin and disinfection of skin cuts were practised by more than three-quarters of barbers with a significantly higher rate of use of a razor machine among urban compared with rural barbers (P < 0.001). Using alum as antiseptic for skin cuts was practised by a higher percentage of urban than rural barbers, while rural clients were more likely to change the blade for each client (P < 0.001) ( Table 6 ).
Discussion
The prevalence of HBV and HCV infection has been widely investigated in many occupational groups, but few data are available on the prevalence in barber shops. Therefore, this study may fill a gap.
The prevalence of HBs Ag has been reported to range from 3% to 11% in Egypt [12] . In the present study, the total prevalence of HBsAg detected was 4.1%, which is near the lower limit of the recorded national range. This rate is lower than that reported among barbers in Turkey (8.5%) [13] , but higher than among barbers in Morocco where HBV was found in only 2% of 150 barbers [14] .
Qirbi et al. stated that HBV is generally associated with poor socioeconomic conditions [15] . However, the present study revealed that HBsAg was more prevalent among urban barbers and clients, who may be assumed to be of higher social class, than rural subjects. In contrast, our study revealed a higher prevalence of HCV infection among barbers and clients of rural areas than urban ones. These results are similar to the findings of previous studies among the general population that attribute the higher figures in rural areas to the endemicity of schistosomiasis and the use of glass syringes for parenteral treatment in the past decades. In addition, these studies observed that the seroprevalence rates of HCV were much higher in villages in the Nile Delta region compared with Upper Egypt and this was correlated with the difference in schistosomiasis infection rates in both regions [16, 17] . Other workers assume that schistosomiasis-induced immune [20, 21] . Many workers consider infection with HBV and HCV to be an occupational hazard for barbers [10, 22] . Other researchers consider barbers a source of infection to their clients, especially when there is reuse of razor blades that may transmit infection through micro-trauma [23, 24] . However, others found no relation between shaving by community barbers and infection with viral hepatitis [5] . Özdemir et al. concluded that HBV and HCV infections are not occupational risks for barbers and hairdressers [24] . The same can be concluded from the results of the present study, as the rate of viral hepatitis infection among barbers was the same as that among their regular clients and was similar to the prevalence in the general population in Egypt [4, 5, 16] . This is consistent with our finding that barbers and their clients were not generally being exposed to risk factors for HBV and HCV infection and that knowledge and practices were good among a considerable percentage of barbers. In our study, the level of knowledge among barbers and their clients was relatively high, especially regarding modes of transmission. But there were information deficits about the complications and treatment of hepatitis, perhaps because friends and relatives were an important source of information. Studies carried out in Morocco, Ethiopia and Pakistan showed that the level of knowledge and awareness of barbers about the concept of infectious risk associated with blood was generally very low, especially for HBV and HCV [14, 25, 26] . Poor knowledge and lack of awareness of the general public about HBV and HCV is the main cause of the rapid spread of these infections in developing countries compared with developed ones [26, 27] .
Table 1 Prevalence of hepatitis B (HBV) and C virus (HCV) infection among barbers and their clients
In previous studies, it was found that the proportion of barbers with a positive attitude to the risk of virus transmission was greater than the proportion of those with good knowledge and good practice [22, 25] . The present study showed that there were positive attitudes towards safe injections and use of antiseptics, especially among clients. The practices of barbers were also generally sound, as similarly documented in Pakistan [27] . However, the practice of throwing used blades in the waste bin poses a major risk to garbage handlers and waste scavengers, who in Egypt and other developing countries commonly search the waste dumps for valuable items and metals and are also likely to be children.
The majority of barber shops in Gharbia governorate had good hygiene conditions, whereas Zahraoui-Mehadj et al. reported that hygienic conditions were deficient among barbers in Morocco [15] .
There were some limitations to the study. The sample size of barbers was chosen to be representative of all barbers in the studied areas. However, the sample size of clients was small and not fully representative of all clients. Thus the study gives only a general picture of the situation among clients.
Conclusions
This study revealed a very similar infection rate of HBV and HCV among barbers and their clients to that reported nationally. The prevalence of HBV and HCV among barbers was similar to that among clients. Barbers appeared to have no job-related risk of acquiring viral hepatitis. This may be due to the relatively good knowledge among barbers about modes of transmission and positive attitude towards protecting themselves and their clients and also due to good practices by the majority of the studied barbers and good hygiene conditions in barber shops.
